Introduction
Globally, over 16 million children have lost one or both caregivers to HIV and an estimated 5 million children are living with HIV-positive caregivers, the vast majority in sub-Saharan Africa [1] [2] [3] . These children, broadly affected by HIV, are at a high risk for mental health problems and poor developmental outcomes [4] [5] [6] [7] . Research in a number of international settings indicates that HIV-affected children (i.e. those with HIV-positive caregivers) are at risk for a range of mental health problems, including depression, anxiety and social problems due to disrupted parent-child relationships, fear and misinformation [8] . Within these households, there is also an increased risk of family conflict, stigma, economic insecurity, poor educational outcomes in children, caregiver depression and physical impairment [4, 9, 10] . HIV-affected families may experience dramatic shifts of responsibilities from caregivers to children, increasing pressures on children and disempowering caregivers [11, 12] . Such dynamics are exacerbated in settings such as Rwanda where the dual vectors of HIV and AIDS and the legacy of the 1994 Genocide have disrupted many traditional mechanisms of child-rearing with devastating consequences for children and families [13] [14] [15] . Despite these challenges, few evidence-based programmes have been developed to promote healthy family functioning and to prevent mental health problems in HIV-affected children in sub-Saharan Africa [16, 17] .
Eighty-three percent of Rwanda's children are categorized as vulnerable, with one in six made vulnerable due to HIVand AIDS [18] . Although the overall HIV prevalence rate in Rwanda has been declining and is currently estimated to be 3% [19] , this trend masks the high rates of HIV among adults of caregiving age (7.9% of women between 35 and 39 years of age) [20] . Nonetheless, Rwanda has made significant strides in improving health outcomes through innovative health policies and programmes [20] [21] [22] . The country's track record in HIV care in recent years is strong: 91% of eligible HIVpositive patients receive antiretroviral therapy (ART) [20] , and 92% of ART patients are retained in care [22] . With increasing access to ART, HIV is becoming a chronic illness. However, the broader consequences of HIV within families remain unaddressed.
Family-based preventive interventions (FBPIs) have important public health potential for promoting family functioning and mental health in HIV-affected children, including addressing behavioural problems that increase risk of HIV infection [23] [24] [25] . As access to HIVand AIDS testing and treatment becomes increasingly available, such interventions may be integrated into routine services for HIV-affected families, especially in situations in which HIV-positive individuals have children in the household [26, 27] . To address these risks in families affected by HIV, the Family Strengthening Intervention (FSI) was developed as a locally adapted, home-based intervention. The FSI aims to improve family functioning and caregiver-child relationships, connect vulnerable families to available formal and informal services, and promote emotional and behavioural health among HIV-affected children. Its flexible format and use of a family narrative also allows families to integrate past experiences of trauma and loss at their own pace along with other family issues. This study describes an open trial to assess the feasibility, acceptability and potential of the FSI for reducing mental health problems and promoting resilience in children.
Materials and methods
The family-strengthening intervention Development and adaptation Development of the FSI has been described in detail in prior publications [28] . The FSI was developed using a robust iterative mixed methods process that identified culturally relevant mental health problems [29] and protective processes [30] relevant to Rwandan children and families affected by HIV and AIDS. Following reviews of the literature on prevention programmes, the FBPI [31] , which is strengths-based and has demonstrated efficacy across a range of low-resource and culturally diverse settings, was selected [32] [33] [34] [35] [36] [37] . The FBPI was originally designed for the prevention of depression among the offspring of depressed caregivers [38, 39] . It was selected for adaptation to the context of HIV in Rwanda given its focus on resilience in the face of chronic illness and improving parenting skills, communication and overall parent-child relationships [30, 32, 38, 40] . Standardized FBPI manuals and training materials were used as the basis for the FSI and were adapted to the Rwandan context and culture via input from local clinicians, HIV-affected caregivers, children and Community Advisory Boards (CABs).
Core components of the family-strengthening intervention
The FSI is a structured intervention with four core components: building parenting skills and improving family communication (see Table 1 ); developing a family narrative to increase family connectedness and hope, and highlight family resilience in the face of adversity; providing psychoeducation on HIV transmission, prevention and normative responses that family members may have when learning of their own diagnosis or that of loved ones; and strengthening problem-solving skills and social support through improved navigation of nonformal and formal resources. Supplementary psychoeducation on Genocide-related trauma and attention to integration of past experiences and present resilience is also provided as relevant. The FSI delivers these core components via six main modules (see Table 2 ). The number of sessions required to complete these modules may vary according to a family's needs and family size (separate sessions may be held with younger and older children in small groups as needed). In initial sessions, caregivers and children meet separately with the counsellor leading up to a family meeting led by caregivers with support from counsellors. Intervention content is presented through picture books developed for the FSI, vignettes, interactive activities and Rwandan proverbs. HIV and AIDS and trauma psychoeducation content were developed with input from a CAB and also by drawing from counselling materials used by our collaborating organization, Partners In Health/ Inshuti Mu Buzima (PIH/IMB) and by the Rwandan Ministry of Health (MOH).
Counsellor selection, training and supervision
Counsellors were six (four women) Rwandan bachelorlevel psychologists, fluent in English and the local language, Kinyarwanda. Counsellors underwent extensive training in the delivery of the FSI by the intervention developers, study investigators and local and international clinicians. A 2-week training period involved role play based learning of the central theory and practices of the intervention using a comprehensive intervention manual, as well as discussion of techniques for ensuring parent engagement, and strategies for facilitating family conversations via group practice and discussion. Counsellors worked in pairs when they met with their first families, and once they were comfortable with the intervention, they worked individually.
After initial training, investigators and Boston-based supervisors provided weekly phone supervision that included case presentation, group discussion, problem solving and support. Counsellors met with the Rwandabased programme manager at least weekly to review successes and challenges in intervention delivery. An experienced clinical psychologist from the University of Rwanda provided additional local supervision.
Open trial

Participants
The inclusion criteria for families were residing in the Nyamirama Health Center's catchment area, having an adult HIV-positive caregiver of at least one school-aged child (aged 7-17 years) and caregivers' willingness to discuss HIV and AIDS during the course of the intervention (they were not required to have disclosed prior to enrolment). The exclusion criterion was severe crisis in the family including active suicidal ideation/ attempts by any family members. All caregivers gave written consent for themselves and their children. All participating eligible children provided informed written assent. Twenty HIV-affected families (N ¼ 28 caregivers) were enrolled in the open trial, of whom nine were dualcaregivers (two caregivers living in the home). Caregivers ranged from 30 to 70 years of age and were most frequently biological mothers and fathers followed by step-parents; three of the dual-caregiver families were serodiscordant couples. Eleven were single-caregiver families headed by women. Within the 20 families, 39 children (17 females) were eligible to participate. Children younger than 7 were not enrolled due to their decreased likelihood of being able to accurately self-report on assessments [41] . Children aged 5-6 and over 17 years who lived in the home were invited to participate in the intervention but were not assessed given the focus on school-aged children. Children could elect not to participate and their family was still eligible as long as at least one eligible child in the home agreed to participate. Participants received a modest gift after the final assessments consisting of local foods and basic home/ school items.
Procedures
Recruitment
Families were recommended by the health centre's social worker from the current social work caseload in southern Kayonza District. Social workers identified families who met the inclusion criteria, described the study to caregivers, and asked whether the family might be interested in participating. Families were enrolled between October 2011 and August 2012. If caregivers agreed to be recruited, study staff met with the family in their home, explained the study and confirmed eligibility. Caregivers were first invited to give informed consent for their own participation and then for their children's participation. All eligible children (age 7-17 years) were invited to give informed assent independent of their caregiver (conducted separately). Once enrolled, families were randomly assigned to counsellors. All study procedures were approved by the Rwandan National Ethics Committee and the Harvard School of Public Health's Institutional Review Board.
Qualitative data collection
After completing the quantitative postassessments, all eligible children and caregivers completed an individual semi-structured interview to better understand their experiences with the FSI. Participant responses were recorded in research assistant notes and audiorecordings that were transcribed and translated into English. Qualitative analyses assessed participant satisfaction or dissatisfaction with the intervention and challenges or barriers to participation and were conducted following a multipart thematic analysis procedure. First, all transcripts were read thoroughly and initial themes related to the central research questions of feasibility, acceptability and barriers/facilitators to intervention were identified. Next, the team developed a codebook that was applied by two coders using the Dedoose software program [42] .
Quantitative data collection
Comprehensive quantitative batteries assessing main study outcomes were administered immediately before (preassessment), immediately after (postassessment) and 6 months after (6-month follow-up) the FSI intervention. The caregiver who stated that he or she knew the child best, provided reports on the child's mental health and protective processes, the quality of the caregiver-child relationship, self-reports on his or her own social support and mental health, household reports on wealth and family demographics and whether children were on ART. Children self-reported on their own mental health and protective processes. The quantitative batteries were administered orally by bilingual (English/Kinyarwanda) Rwandan research assistants in Kinyarwanda using smartphones. In addition, after each FSI module, counsellors completed notes about participant reactions to the sessions and their own experience with delivering the material. All interviews and sessions were conducted in the families' homes.
Measures
Fidelity to the intervention To assess fidelity to the intervention, counsellors kept detailed checklists on the content delivered (topic, role play, vignette or activity) for each module, and how well the family responded to the content. FSI Content Fidelity was scored as the percentage of expected FSI content that was delivered to families. The Quality of Content Delivery was scored as the mean rating of how well activities went (0, badly; 1, moderately; 2, well) for all completed activities.
Participant satisfaction
Participant satisfaction: The English qualitative transcripts were coded for statements describing participant S362 AIDS 2014, Vol 28 (Suppl 3) Participant concerns: Participant concerns with, and barriers to, participation in the FSI were coded from the English qualitative transcripts following the same procedure as participant satisfaction. Participant concerns were expressions of negative experiences with, or feelings towards, the intervention. If during any statement, participants expressed concern, Participant Concern was scored as a '1', otherwise it was scored as '0'. Interrater reliability was good (k ¼ 0.88).
Counsellor rating of participant satisfaction and comfort: After each module, counsellors responded on a 4-point scale (0, strongly disagree to 3, strongly agree) assessing participant satisfaction and comfort with the module. Mean scores for counsellor-rated participant comfort and satisfaction were calculated from the scores for each module.
Outcome measures:
Measures of family protective factors and children's mental health were developed, adapted and validated in the local context in previous research [43] . Measures followed a rigorous translation protocol from English to Kinyarwanda [24, 44] .
Youth and family protective and risk factors: Family-level protective and risk processes included caregiver and youth reports of (1) Family connectedness: a 15-item scale derived from local qualitative data. Scoring was 0 (never) to 3 (every day). Internal consistency was excellent (a ¼ 0.93). (2) Good parenting: a 16-item scale from local qualitative data. Scoring was 0 (never) to 3 (every day) (a ¼ 0.92).
Youth and caregivers reported on the youth's internal protective processes including (3) Perseverance/self-esteem: a 34-item scale of which 25 were from the Connor-Davidson Resilience Scale (CD-RISC) [45] and nine were from local qualitative data (a ¼ 0.92) (4) Pro-social behaviour: A 20-item scale from local qualitative data (a ¼ 0.90) (5) Harsh punishment: A 12-item (child version) and 13- item (caregiver version) version of the Multiple Indicator Cluster Survey-Round 4 (MICS4) Child Discipline Household Survey [46] . Items were scored 0, no and 1, yes (a ¼ 0.63 for child report, 0.61 for caregiver report). (6) Youth and caregivers also reported on their own social support: A 33-item scale of which 25 items were from the Inventory of Socially Supportive Behaviors (ISSB) [47] and eight were from local qualitative data (a ¼ 0.92 for child report, 0.76 for caregiver report).
Youth mental health and functioning: Youth and their caregivers reported on the following measures of youth mental health:
(1) Depression: An adapted 30-item scale [48] of which 20 comprised core items from the Center for Epidemiological Studies Depression Scale for Children (CES-DC) [49] with 10 additional items added from local qualitative data. Scoring was 0 (never) to 3 (often) (a ¼ 0.95). To determine levels of diagnosable depression at baseline, a clinical cut-off of at least 30 (determined from a validity study in this population) [50] was applied to the 20 original CES-DC items.
(2) Anxiety/depression: A 23-item scale, 16 of which were from the Youth Self-Report (YSR) internalizing subscale [51] and seven from local qualitative data (a ¼ 0.93).
(3) Irritability: A 27-item scale of which 21 were from the Irritability Questionnaire (IRQ) [52] and seven were from local qualitative data (a ¼ 0.90). Covariates: Covariates were youth sex and age, singlecaregiver status and family wealth (as reported by the caregivers), which was derived from items from the Rwanda Demographic and Health Survey [53] .
Quantitative data analysis:
Analyses to assess child change over time in study outcomes were conducted using hierarchical linear modelling (HLM) [54, 55] . The multilevel approach was selected because observations were clustered within individuals and families, and because the technique models all available data regardless of whether some individuals (individuals within a household or entire households) were missed at one time point. Family-level covariates included single or dualcaregiver status and wealth of the family; individual covariates included child age and sex. For all analyses, an alpha of 0.05 was used to identify statistically significant differences. Analyses were conducted in R [56] .
Results
Participants
Thirty-nine youth between the ages of 7 and 17 years in 20 different families were enrolled in the study. Twentytwo families were invited to participate and two declined participation. In one enrolled family, one eligible child declined to participate. Over half of the families (N ¼ 11) were single, female-headed and nine families had both a male and female caregiver; the family structures were diverse with 10% intergenerational families (i.e. grandchildren in the home) and 35% of families having either step-children or foster children living in the home. On average, children were 12.69 (SD ¼ 3.43) years old, and 21 (53.85%) were male. Four children were HIV-positive and were reported to be on antiretroviral therapy (ART) at the time of study. At preassessment, six children (ages 7-10 years) were deemed not cognitively ready to complete the self-report assessment. Eighteen of 20 families (90%) completed the intervention and all assessments (see Fig. 1 ). Overall attendance was excellent, with 97% of eligible caregivers and children attending all sessions. The main themes that arose during intervention sessions are reported in Table 3 . The two families who dropped out of the intervention had difficulty with the time commitment.
Fidelity to the intervention
Counsellor self-reported fidelity to the intervention was high with a mean of 98.47% (SD ¼ 0.02, range 93-100) of the FSI content delivered to families. Counsellors rated the quality of the content delivery as very good, with almost all content delivery rated as going 'Well' (mean ¼ 1.95, SD ¼ 0.06).
Participants' experiences and satisfaction
Postintervention qualitative interviews were conducted with all 26 caregivers and 32 of 35 youth in the 18 families who completed the intervention. Of the 58 participants, 57 (98.28%) indicated that they were satisfied or very satisfied with the FSI. Almost two-thirds of participants (65.52%) reported that they did not have any concerns with the FSI. Of those reporting concerns, reasons most frequently pertained to the time the intervention and assessments took and a desire for material support. One mother shared:
'It's really good to talk but . . .we need something to lift up my life, our life conditions. It is good to be unified and cooperate in the family even communicate in good ways but also we need another help. [referring to needs for material support]'
'Yes there were a few problems associated with getting the family together because some of the children were at school and it was hard for us to pick them from school sometimes, but most of the time his father picked them from school and it was ok'.
Some participants also mentioned that community members perceived the home-visiting team as bringing them material support that led to jealously 'Yes community members always thought you had brought us things and money every time you came for the intervention . . . They are not happy thinking that you bring money for us'.
Above all, the FSI proved to be both acceptable and successful in working with families on the four core components. As one father shared, the FSI empowered him: 'I got stronger. Promoting two-way communication between children and caregivers is a core FSI component and one child shared how the FSI helped him and his parents communicate more effectively:
'My family was unable to talk to me but when the counsellor came to talk to us, we were able to talk to our parents and we have been close to them and communicate without problems [now]'.
Children and their caregivers both expressed appreciation for the FSI and provided examples of how it helped bring family members closer and taught them how to communicate with one another.
Change in protective factors and youth mental health
According to caregivers, youth protective factors of family connectedness, good parenting, child pro-social behaviour and caregiver social support improved significantly from preintervention to postintervention, and changes were sustained and showed continued improvement at the 6-month follow-up. In addition, caregiverreported youth perseverance/self-esteem was higher at 6-month follow-up than at preintervention. Youthreported social support and parental use of harsh punishment also improved significantly from pre to postintervention and improvements were sustained at 6 months of follow-up. Caregiver-reported harsh punishment was also lower at 6-month follow-up than at preintervention (see Table 4 for complete results). The number of children who scored in the clinical range for depression decreased from five of 32 (15.63%) at baseline to four of 31 (12.90%) at postassessment, to three of 33 (9.09%) at follow-up. The number of children whom caregivers rated in the clinical range for depression decreased from five of 37 (13.51%) at baseline, to three of 34 (8.82%) at postassessment, to zero of 34 at follow-up. According to caregivers, youth-internalizing symptoms (depression, anxiety/depression and irritability) also improved from preintervention to 6-month follow-up. There were no reported improvements in youth conduct problems or functional impairment. Although youth selfreports of symptoms showed trajectories of improvement over time, they did not reach the P less than 0.05 level of significance. Such outcomes may be more fully captured in future trials with larger samples.
Discussion
This open trial indicates initial feasibility and acceptability of the FSI for promoting improved caregiver-child relationships, family communication and reducing risks for emotional and behavioural problems in vulnerable Family-based mental health promotion Betancourt et al. S365 Table 3 . Family reported the death of a prior spouse and/or caregiver to the children children affected by HIV and AIDS in Rwanda. Our results indicate that caregiver-reported improvements in children's pro-social behaviour, family connectedness, good parenting and social support were sustained and strengthened from postintervention to 6-month followup. Caregiver-reported child perseverance/self-esteem also improved, and symptoms of depression, anxiety and irritability in children declined at 6-month follow-up. Caregiver and child-reported harsh punishment also decreased significantly at 6-month follow-up. These initial results will need to be further tested in well powered effectiveness trials.
Our results resonate with those of other family-focused interventions that have shown promise for HIV-prevention in South Africa [57] and for HIV-affected families in the United States [25, 58, 59] and Asia [60, 61] . The FSI expands upon these important interventions by extending a focus to family-based mental health promotion for school-age children affected by HIV in rural sub-Saharan Africa using a family home visiting model. The homevisiting nature of the intervention enhances access by allowing counsellors to reach many vulnerable children at once and decreases barriers such as child care and transportation challenges that many vulnerable families face when trying to access healthcare or centre-based psychosocial interventions. As routine HIV services are increasingly available across many low-resource settings, in situations in which HIV-positive adults have children in the home, such FBPIs can act to strengthen parentchild relationships, provide accurate information on HIV and AIDS, help families draw from their own inherent resilience and better navigate both formal and informal support structures. In future research, the FSI model could be further adapted to integrate elements of early childhood stimulation, nutrition and hygiene to help expand the reach of early childhood development (ECD) interventions to vulnerable children and families through family-home visiting models.
In addition, this open trial served to refine the FSI on the basis of the experiences of both participants and the counsellors, which strengthened the quality of the FSI manual as well as intervention delivery tools for future implementation, evaluation and diffusion. Although results are promising, study limitations must be noted.
Although counsellors reported that rates of participation were strong and that the intervention could be S366 AIDS 2014, Vol 28 (Suppl 3) successfully delivered, we do not have independent measures of attendance or feasibility. Such data collection is essential in future trials of the FSI. In addition, as a feasibility trial, this research did not involve a control group and was not adequately powered to detect small changes over time. However, even with limited statistical power, our models detected significant changes both immediately posttreatment and at 6-month follow-up and successfully demonstrated the acceptability and feasibility of a home-visiting preventive intervention. Although initial results are promising, future research should investigate intervention effectiveness, costs and maintenance of effects longitudinally.
Conclusion
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